Space 

‘Engineering 

Ofesearcli 

Center 





o 

s 

o 

K 

cs 

o 

c/} 

K 

C/} 


' , ^ ^ 

'/ 


;• rj 


^93^27900 



Sensor and Actuator Placement for Robustness 
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Sensor! Actuator Selection 
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SensarlActuatm. Selection for Robustness 
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Achievable Performance Robustness 
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Representing the Uncertain System 
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Piezoelectric Actuation and Sensing. 
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Simultaneous Sensing and Actuation 
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More insight can be gained on the physical significance of the 
terms by using a piezoelectric circuit analogy. 



The piezoelectric transformer analogy is useful for determining 
the physical significance of the terms. The piezoelectric element 
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Sjjn^le Circuit Im^lemejUa^ 



Also possible to implement simple strain sensing circuit by 
measuring applied charge rather than current. 



System for Ewerimental Demonstratio n 
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Open Loop Results 
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Model compares well with measurement 

Zero location matching hindered by PZT hysteresis 



Tip displacement/force input with “sensuator” loop closed 
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Retrofit of sensing capability on existing actuator systems 
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Nonlinear Actuation Models 
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Ongoing work in three areas: 
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